) is used to indicate the health status of particular populations, to help with service planning and to measure the impact of clinical and social interventions. Culture-specific data are required to calculate SF-36 normbased scores. Currently, in the UK normative sources are nearly two decades old, Anglocentric and lack data on the older population. We draw on raw data from the Welsh Health Survey (2007) to provide population norms for the eight SF-36 dimensions for Wales and its regions.
Background
The Short Form 36 Health Survey Questionnaire (the SF-36) was developed in the USA for use in the Rand Corporation's Health Insurance Experiment. 1 Subsequently the measure has been translated into 120 languages and has been used around the world to gauge the health of local populations (e.g. China, India, The Netherlands and Spain).
2 -5 It has been reported as the most widely evaluated generic health measure accounting for 10% of all published reports before 2000. 6 The SF-36 is commonly used in the UK to provide an indication of the health status of particular populations, to help with service planning and to measure the impact (in terms of health gains) of clinical and social interventions. 7 -10 The SF-36 User Manual recommends that norm-based scores (NBS) should be used rather than 0 -100 scores to simplify interpretation of the data. 11 General population norms can be built into the scoring algorithm so that clinicians and researchers do not have to remember (or refer to) norms for each of the eight dimensions of the scale in order to interpret them correctly. Thus, in order to determine variations in health status and assess the effectiveness of interventions appropriate culture-specific normative data are required to calculate SF-36 NBS.
Currently in the UK the normative data that are used to establish the healthiness (or otherwise) of samples is commonly derived from one of the four sources: the Office for National Statistics (ONS) omnibus survey of Britain (1992), 12 the Health Survey for England, 12 the Oxford Healthy Life Survey General Household Survey 1992 13 and a survey conducted in Sheffield. 14 There are however limitations associated with each of these sources of normative data, which concern the Anglocentric nature of the samples and the lack of disaggregated data for the older population. Specifically, the Oxford Healthy Life Survey was confined to central England and limited to people aged between 16 and 64 years. The Sheffield survey was limited to patients from two general practitioner surgeries in the area, and to those aged between 16 and 74 years. The Health Survey for England has a greater geographic coverage than either the Oxford Healthy Life Survey or the Sheffield Survey, and included people aged 16 or more years, with no upper age limit. The British ONS Omnibus survey (1992) included adults aged 16 years and over, and had a wide coverage than all of the aforementioned studies.
Despite the greater geographical coverage of The Health Survey for England, as the name suggests the study was only conducted in England and the norms cannot be assumed to apply to the devolved regions of the UK. Furthermore, because of the proportional probability sampling process used in the British ONS Omnibus Survey (1992) the final sample included only 288 individuals from the South West and Wales and 189 people living in Scotland and thus has limited generalizability to the devolved administrations.
As scores from the SF-36 are used to measure clinical outcomes, it is imperative that applicable normative data are used to judge effectiveness. In the last decade (2000 -10), 40 articles published in the BMJ have used SF-36 as a outcome measure, and of these papers 23% have potentially used inappropriate norms for calculating SF-36 scores as samples were selected that extended beyond the boundaries of England (i.e. stated as UK wide), 9,15 -20 encompassed England and Wales, 21 or were located solely within Wales. 22 The UK sources used for SF-36 norms are now 18 years old. SF-36 norms are likely to have changed during this period, as the health status of the populations have altered as indicated by increases in life expectancy at birth, periods of life spent in good health (healthy life expectancy) and time spent without a limiting illness or disability (disability free life expectancy). 23 Furthermore, there is strong evidence that health varies across the regions of the UK, 23 and thus SF-36 scores would be expected to differ between England, Wales and Scotland (and sub-regions) accordingly. Indeed, small-scale surveys have shown differences in SF-36 norms reported for Oxford (England), Aberdeen (Scotland) and West Glamorgan (Wales). 6, 13, 24 We may also expect the movement of populations to specific areas to contribute to the health of a population as geographical inequalities in health between areas can be greatly exacerbated through selective migration by health status. 25 This paper seeks to address the lack of SF-36 normative data for Wales. Although the Welsh Health Survey (WHS, 2007) has published information on the health status of the Welsh population, the 'age standardized' SF-36 scores were not calculated using UK norms, but used US norms provided in the SF-36 User Manual. 11 In this paper we draw on the raw data from the WHS (2007) to provide population norms for the eight SF-36 dimensions for Wales and its regions. We test the SF-36 dimensions for reliability and rating scaling assumptions (content validity) and examine construct validity by examining statistical relationships between the domains and a range of variables known to be related to health (i.e. age, gender, social class, limiting illness, attendance at accident and emergency departments and inpatient status). 12 Finally we compare the Wales' norms to those reported for the British ONS Omnibus Survey (1992) and the Oxford Healthy Life Survey (1992) and we examine the Wales data by region to demonstrate area differences across the UK and within Wales.
Methods
The paper draws on the data collected as part of the WHS (2007). However, comparisons are also made with the ONS omnibus survey of Britain (1992) , and the Oxford Healthy Life Survey 1992, thus the methods and sampling for all three surveys are covered here (although the latter two are covered with brevity) ( Table 1) .
The WHS (2007) data were collected through a combination of methods. Letters were sent to all selected addresses explaining the purpose of the WHS and to assist recruitment. Household data were collected in face-to-face interviews and individual-level data (including the data for the SF-36) were collected from each adult aged 16 or over in the household using self-completion paper questionnaires (that were collected by the interview). This methodology differs from that used by the ONS in the Omnibus Survey where face-to-face interviews were conducted using computer aided personal interviews (CAPI) and the Oxford Healthy Life Survey General Household Survey where a postal questionnaire was used.
Sampling
The sample for the WHS 2007 was selected from the small user version of the Post Office's postcode address file (PAF) which covers more than 99% of private households in Wales. The PAF does not include addresses for institutions (such as care homes or hospitals). For a 12 month period from January to December 2007, 13 590 addresses were randomly sampled from the PAF. Since the third year of the WHS (2005/06), addresses sampled for the survey have been added to a historical database held by the sampling agency and excluded from future WHS samples for at least 2 years. Thus, the WHS (2007) does not include any addresses sampled in the 2005/06 survey. The sample was stratified by unitary authority (UA) and in order to achieve a sample of at least 600 adults in each UA, a minimum of 540 addresses were approached in each.
The response rate for the WHS 2007 interviews (household data) was 74%, whereas the response rate for the individual self-completion questionnaire (including the SF-36 measure) was 84%. 26 Similar response rates were also reported for the ONS Omnibus Survey (78%) 12 and the Oxford Healthy Life Survey General Household Survey (72%). 13 
Measures
The SF-36 is a 36 item scale, which measures eight domains of health status: physical functioning (10 items); physical role limitations (four items); bodily pain (two items); general health perceptions (five items); energy/vitality (four items); social functioning (two items); emotional role limitations (three items) and mental health (five items). A scoring algorithm is used to convert the raw scores into the eight dimensions listed above. The scores are transformed to range from zero where the respondent has the worst possible health to 100 where the respondent is in the best possible health.
In this paper we have not imputed any missing values for the SF-36 in the WHS 2007. Imputed scores are based on the mean across each person's available item responses in each domain (for those domains with 50% or more valid scores). There has been considerable speculation regarding the impact of mean imputation on variables, with some authors suggestion that mean substitution will have a conservative bias, whereas others suggest that variation will be attenuated. 27, 28 Although the imputation of person mean scores is recognized as a valid operation with the SF-36 measure 11 we felt it important to report on 'actual' scores in this paper so that the normative scores that will be used in future analysis are not differentially attenuated according to the amount of missing data that are recorded. 28 The Table 4 shows that all domains were positively skewed, with participants tending to give more favourable responses. For all items tests of normality were rejected, however, this confirms the pattern of distribution found elsewhere. 12 Table 5 presents the data relating to the statistical relationships between the domains and a range of variables known to be related to health (i.e. age, gender, social class, limiting illness, attendance at accident and emergency departments and inpatient status). As would be expected, and in line with previous research, 12 -14,29 lower mean scores (representing worse health) were related to older age, being female and lower social class. Furthermore, sub-groups of people were also distinguishable by their lower health status: those who had a limiting illness, who had attended an accident and emergency department in the preceding 3 months, or who had been an inpatient in a hospital in the last year.
Construct validity
Regional differences in scores Table 6 demonstrates that there are differences in the SF-36 mean scores for the WHS (2007) when compared with the ONS Omnibus British Survey (1992) and the Oxford Healthy Life Survey. In a majority of cases, mean In the last year.
SF-36 domain scores are lower in the WHS survey than in the other two surveys. Of particular note are the considerable differences in the scores for physical function (211.8 and 210.6; 95% confidence interval (CI): 10.5 -13.1 and 9.2 -11.3, respectively) and bodily pain (212.4 and 211.4; CI: 10.9 -13.9 and 10.7 -12.2, respectively). In this respect people in Wales have considerably worse physical health and more bodily pain that those people included in either the ONS or Oxford studies. Although a majority of the mean scores for the SF-36 dimensions in Wales are lower than those in the previously cited studies, also of note is the mean score for emotional role limitation which is higher in Wales than the score observed in Central England. As the Wales score for this dimension is similar to the ONS Omnibus Survey of Britain score (21.0) this probably reflects poor emotional Health in the Oxford sample, rather than better emotional health in Wales. Whereas Table 6 shows difference in norms in Wales compared with Britain/England Table 7 provides the normative data for Wales and its regions, by age group (5-year age bands) and gender. Overall there is too much variation by age, gender and region to comment upon in detail, so here some general impressions are provided. 
Continued
As noted previously health appears to deteriorate with age, as generally indicated by peak health in the early 20s (around 20-24 years) followed by decreasing mean scores with advancing age. However, there are some exceptions to this pattern. Energy and vitality, social functioning and mental health improve slightly at retirement age for both men (ages: 65 -69 years) and women (ages: 60-64 years) and role limitations (emotional) improve for women only at retirement. Although the improvement drops off for men after the age of 69, the improvement in energy and vitality and mental health continues for women into the 65-69 age group. The greater mean scores for all of these domains are most marked for men aged 65-69 years in North Wales. Furthermore, this sub-group of men also demonstrates improved mean scores for physical functioning, bodily pain and role limitations (emotional).
Conclusions Main finding of this study
The comparison of the SF-36 Wales' norms to those reported for the British ONS Omnibus Survey (1992) and . This applies particularly to the burden of disease and risk factors, but also to causal understanding. Thus, understanding the kind of population studied is essential'. Despite the fundamental basis of good epidemiological research that like is compared with like, to date there has been no normative data for Wales available to researchers and practitioners.
What is already known on this topic
The tests performed on the SF-36 dimensions demonstrate that the scale is reliable and that rating scaling assumptions are sufficiently robust to ensure that it has content validity. The statistical relationships found between the SF-36 domains and a range of variables known to be related to health (i.e. age, gender, social class, limiting illness, attendance at accident and emergency departments and inpatient status) also demonstrate construct validity. This supports the findings from other studies that indicate that the SF-36 is a useful tool for measuring health status. 12 -14,29 What this study adds
The examination of the WHS 2007 data by region demonstrates area differences within Wales. In particular we can see some striking differences in the health of older men in North Wales. Whilst we could relate the improved energy and vitality, mental well-being, role limitation (emotional) and social functioning at the age of 65 -69 years for men and 60-64 years for women to retirement and the resulting decrease in stress, increase in leisure time and well-being that accompanies this life transition for some older people, 33 ,34 the marked increase in mean scores in North Wales for these domains plus physical functioning and bodily pain suggests that there is another mechanism at work. In this instance, we suggest that the positive variation in the health of older men in North Wales may be due to influx of healthier retirement migrants 35 -38 that could perhaps mask the health of the native older population who are aging in place.
Limitations of the study
There has not been a significant change in the self-reported health of the Welsh population between the WHS 2003 and WHS 2009. The SF-36 mean physical component score remained constant and the mental component score shifted from 49.8 to 49.9 over the 6 year period. We suggest that the norms provided in the paper have a minimum lifetime of 6 years. Monitoring of the WHS SF-36 raw data will capture any potential population health shifts and the need to recalculate norms.
The WHS 2007 sampling strategy has limitations. Firstly in relation to measuring the health of the nation, the exclusion of institutions (e.g. care homes, hospitals) from the sampling frame means that those people with the worst levels of health are likely to be omitted. Secondly, the chance of selection for inclusion in the sample was not equal across Wales: the probability of selecting an address varied by size and population density of the UA and, where Continued addresses contained four or more households (e.g. houses converted to flats), three households were selected for inclusion in the survey. Finally, the method of administration (self-completion) is likely to have had an impact on the ratings, that is, resulting in lower scores than those obtained through interviewer-administration. 39, 40 Despite the sampling limitations we conclude that it is imperative that the normative data provided in this paper are used in population studies in Wales to provide an indication of the health status of particular populations, and to measure the impact (in terms of health gains) of clinical and social interventions. The explanation for the better health of a sub-population, explored above, serves to illustrate that it is only by having normative data at this level of disaggregation that we can begin to understand the intricacies concerning the health of the Welsh population. 
